Persistent trefoil factor 1 expression imprinted on mouse vaginal epithelium by neonatal estrogenization.
Exposure of female mice to estrogenic substances during the neonatal period induces developmental defects in the reproductive tract such as estrogen-independent persistent proliferation of the vaginal epithelium, which often leads to carcinogenesis in adulthood. In this study, several estrogen-regulated genes have been identified in the neonatal mouse vagina by DNA microarray hybridization analysis. Among the genes up-regulated in the developing vagina by a high dose of estrogen, trefoil factor 1 (TFF1), a mucin-associated gastrointestinal growth factor, showed a unique expression pattern in accordance with the irreversible changes induced by neonatal estrogenization in the vagina. Vaginal expression of TFF1 mRNA was markedly increased by estrogen in neonatal mice but not in adults, and pronouncedly intensified expression of the gastrointestinal gene was observed in the vagina of neonatally estrogenized mice even at adulthood. The specific localization of TFF1 protein in the epithelium of neonatally estrogenized vagina was confirmed by immunohistochemistry. Moreover, without any obvious alteration in the expression of gel-forming mucin genes, the lumen of the neonatally estrogenized vagina became filled with periodic-acid-Schiff-stained mucinous gel, which was possibly caused by the overexpression of TFF1. Thus, estrogen acts directly on the developing vagina in the permanent induction of TFF1 gene expression, and the gene induction does not appear to be related to hypermethylation of the cis-promoter of the TFF1 gene. TFF1 may be a useful marker for developmental estrogenization syndrome of the mouse vagina.